OBJECTIVE: Assess the state of women veterans' health research.
W
hile the Department of Veterans Affairs (VA) has historically been regarded as an agency primarily devoted to the care of male veterans, it is increasingly turning its focus to the health issues of female veterans as well. According to the 2000 U.S. Census, there are nearly 1.6 million women veterans in the United States, and while not all may be eligible for services at the VA, approximately 11.4% use the VA for some or all of their health care. On average, women veterans represent only 5.5% of all VA users at individual facilities, but are among the fastest growing segments of new users. Based on increasing numbers of active duty military women, now comprising 20% of new military recruits, the Department of Veterans Affairs' Office of Policy and Planning projects that veteran women will comprise nearly 10% of the total user population by the year 2010. Veteran women appear to have health needs that can differ from those of veteran men because of many factors including different types of military experiences, the increased prevalence of certain conditions in women, different manifestations of disease in women as compared with men, and gender-specific issues that solely affect women.
Women veterans may also have health issues specific to them that are not as prevalent in or as important to female nonveterans. These issues may relate to exposures that are unique to military personnel including chemical, environmental, and stress exposures, among others. Women who enter the military may also be different because of differing socio-economic factors, life experiences, or baseline health status. For instance, the 2001 National Survey of Veterans (www.va.gov/vetdata/SurveyResults/final.htm) found that women veterans are more likely to be members of racial-ethnic minorities than nonveterans.
In order to address these health needs, the VA has focused attention on service delivery for women and on research that enhances VA's understanding of women veteran health issues and ways to optimize their care delivery.
An orderly progression of research on women veterans' health has been hindered by the lack of a systematic evaluation of the literature. Our goal was to evaluate the medical literature related to women veterans in order to summarize the current state of knowledge related to women veterans and their health, identify gaps to help focus future research efforts in this area, and make available a database of women veterans research that could serve as a resource to those involved in health care delivery to or research on women veterans.
METHODS

Literature Search and Selection
The search for women veterans research studies presented a challenge as ''women veterans'' is a population that is not indexed in computerized databases. Therefore, we employed 3 main search techniques: computerized searches of Medline (November 17, 2004 ) and PsychInfo (December 22, 2004) using the text words ''woman,'' ''women,'' ''female,'' and ''veteran, Ã '' a snowball sample of experts from whom we requested articles from their personal files, and reference mining of all included studies. Unpublished and gray literature was sought and retrieved. Details of the search and yield of articles are presented in Figure 1 .
To be accepted for analysis, articles had to describe original research on veterans' health that either pertained specifically to women veterans, or included explicit information about women veterans or compared men and women veterans. 
Extraction of Study-Level Variables and Results
Data Synthesis
Frequencies of data were tabulated and articles were grouped into clinically similar categories. Because only 2 experimental studies were identified, and because quality measures for observational studies are not universally agreed upon, we did not assess studies for characteristics of quality. Evidence tables were created for each category, and a narrative synthesis was performed.
Role of the Funding Source
The funder had no role in the design, execution, or reporting of the results.
RESULTS
Results of the Literature Search
Our search identified 201 articles from experts' files and an additional 77 from our library search for a total of 278 titles. Figure 1 displays the flow of the literature review. Four articles were rejected at abstract level; 11 articles were available only as abstracts and were rejected; 1 citation was incorrect; and 20 articles were not retrieved by the cutoff date. Two hundred and forty-two articles were screened and 60 were rejected; subject/ population not relevant (meaning the study was not about women or about veterans -24 articles); study design not appropriate (meaning, for example, the retrieved article was not research or was not an article, such as a letter to the editor -27 articles); duplicate data (5 articles); nonU.S. population (3 articles); and not original research (1 article). Of the 242 articles screened, 182 articles informed a topic or condition of interest.
Description of Women Veterans Health Studies
The number of articles in each category is presented in Table 1 . Of the articles identified and reviewed in detail, by far the greatest number were descriptive studies or observational studies of risk and prognosis. Forty-five percent of studies were reported as being supported by VA. The topics with the greatest number of articles were concentrated in 3 areas: stress of military life; health and performance of military/VA women; and health services research/quality of care. Among conditions, by far the largest number of studies concerned psychiatric conditions and emotional disorders.
Summary of Studies
All research studies were entered into evidence tables, which are available from the authors or at www.providerbehavior.
med.va.gov and at the JGIM website. In addition, 4 review articles were identified but not included in the evidence tables. One paper reviewed how the stressors of extreme environments, like military environments, may affect the health of military women and underlie potential gender differences in the effects of stress on health. 2 Another dealt with a review of VA health services for women, including new initiatives. 3 It describes how the VA expanded services for women by creating comprehensive women veterans health centers, positions for full-time women veteran coordinators, and regional stress disorder teams. A third reviewed a variety of studies evaluating the health risks of veterans and exposures while in the military. It specifically focused on studies that evaluated the effects of trauma, mustard gas, ionizing radiation, herbicides, and oil smoke on military personnel. 4 The last review paper described the literature regarding the health care needs of women deployed to the Persian Gulf War and found that gynecologic issues accounted for a large proportion of health problems. Other reasons for seeking care were similar to those of men. 5 Two experimental studies were identified, 1 dealing with breast cancer 6 and the other with a psychiatric therapy. 7 The first study evaluated an intervention to improve breast cancer screening rates. Women randomized to receive additional reminders in the form of a personalized follow-up phone call by a nurse were more than 5 times as likely to undergo mammography than women receiving usual care. The second study evaluated the efficacy of dialectical behavior therapy for women veterans with borderline personality disorder and found that women randomized to receive this therapy had greater declines in suicidal ideation, parasuicidal acts, hopelessness, depression, and anger expression than women assigned to usual treatment. Given the number of other studies identified, an in-depth narrative synthesis of all of them is beyond the limits of a journal article. Faced with a choice between breadth and depth, we chose to present a limited number of topics/conditions and discuss these in moderate depth. We will summarize the topic areas of Stress of Military Life, Health and Performance of Military/VA Women, and Health Services Research/Quality of Care, and articles categorized as pertaining to Psychiatric Conditions. We also present selected findings (Tables 2-4) that were chosen by the project team from our evidence tables for the first 3 topic areas but not from the evidence table for the Psychiatric Conditions because there is considerable overlap between that evidence table and the others. Readers are referred to the full evidence tables available at our website for a complete description of all studies.
Stress of Military Life
Within the stress of military life section, we identified 77 studies (Table 2 ). These studies were further categorized as relating to sexual harassment, abuse, or assault; Gulf War Era; Vietnam Era; comparisons between men and women; and, miscellaneous.
Sexual Harassment, Abuse, or Assault. There were 21 articles related to sexual harassment or assault in the military. Most evaluated regional samples of women veterans though 3 studies involved active duty military personnel. Seven studies included national samples of women veterans or active duty military. Rates of sexual harassment were particularly high for both female veterans and active duty military, ranging from 55% to 79%. 9, 16, 19 Rates of sexual assault in the military were also significant, ranging from 4.2% to 7.3% in active duty military women, 16, 20 Vietnam Era. Seventeen studies related to Vietnam Era veterans. Most utilized regional samples with 3 studies of national samples of veterans. Again, the majority of articles (10 articles) related in some way to PTSD with 2 studies finding that greater PTSD symptomatology was associated with poorer health status in Vietnam era women veterans. 37, 72 Fourteen studies in the stress of military life topic area compared men and women and most used surveys. Five studies utilized regional samples of veterans while 9 utilized national samples, 5 of which came from the National Vietnam Veterans Readjustment Survey (NVVRS). Ten studies concerned PTSD and most, but not all, found that many of the predictors of developing PTSD or of the severity of PTSD were similar in men and women. [39] [40] [41] [42] [43] 45, 73, 74 Finally, 3 studies did not fit into the other sections and were categorized as miscellaneous, and concerned the process of adjusting to military life by female psychiatric patients, 75 smoking characteristics, 76 and World
War II female prisoners of war. 77 In summary, articles in the Stress of Military life section indicate that there are high reported rates of sexual victimization among military women, with higher rates among those sampled from VA programs and clinics; military sexual trauma seems to be associated with more physical and mental Men and women are at risk for trauma in the military 45, 46 Men are more likely to be diagnosed with PTSD
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Ã Sample size ranges refer to the number of women included in studies. Studies of men and women may have larger total sample sizes.
conditions and with poorer health status; and, among military personnel deployed to the Gulf War, women seem more likely to develop PTSD than men.
Health and Performance of Military/VA Women
Forty-two studies were categorized as dealing with Health and Performance of Military/VA Women (Table 3) . We further divided this category into 4 subcategories: sexual assault and PTSD; health needs and utilization; mental health and homelessness; and miscellaneous.
Sexual Assault and PTSD. There were 22 studies that we classified as concerning sexual assault and PTSD (Table 3) . Eight of these studied national samples of veterans, the remaining studied local or regional samples. Almost all of the studies assessed either risk factors for PTSD or the effect of PTSD and/or sexual assault on health and performance. A consistent finding was that a diagnosis of PTSD or a history of sexual assault was associated with much poorer health, measured in a variety of ways. 15, 18, 24, 31, 37, 43, 66, 72, 78, 81, 82, 83 Relationships between sexual assault and PTSD were also reported.
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Health Needs and Utilization. Nine studies were classified as dealing with health needs and utilization. One of these reviewed published data on health symptoms and issues of Gulf War veterans and also analyzed registry data maintained by the Department of Defense and by VA. 5 The study concluded that the health needs of women were similar to those of men, except for pregnancy. Another study of Gulf War veterans receiving clinical evaluations as part of the Gulf War Comprehensive Clinical Evaluation Program reported that the most frequent diagnoses were musculoskeletal/connective tissue disorders, ill-defined conditions, and mental disorders, with women being more likely to receive the latter. 33 A third study reported the prevalence of binge drinking was 25% among 1,243 women at 1 VA. 87 Other studies assessed comparisons of health status between men and women, utilization for gender-specific problems, comparison of older to younger women veterans, sexual assault, and World War II prisoners of war.
Mental Health and Homelessness. Six studies concerned mental health and homelessness. 52-54,89-91 All but 1 studied local or regional samples. In the largest study, 52 1.6% of homeless veterans were female, and compared with male homeless veterans, women were younger, less likely to be employed, more likely to be diagnosed with a major psychiatric disorder, and less likely to be diagnosed with a substance abuse disorder. Another study estimated that the proportion of veterans among homeless women was greater than the proportion of veterans among domiciled women, and that homelessness was 3.6 times more likely among veterans compared with nonveterans. 53 Another study found women veterans in a VA Mental Health clinic were more likely than men to be diagnosed with affective disorders and less likely to have anxiety disorders. 89 Two studies using PRIME-MD screening instruments reported in local samples of veterans attending a VA women's health clinic that 37% of patients endorsed symptoms of depression, 56% endorsed symptoms of anxiety, and 45% screened positive for at least 1 mental health disorder.
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Miscellaneous. Lastly, 3 studies did not fit into any of the above categories. They concerned active duty female psychiatric patients, 75 evaluations of vulnerability and desire for selfdefense training, 92 and an examination of sexual function among female veterans with and without chronic fatigue syndrome. 93 Summary findings from this section include that lifetime sexual abuse rates are high for women veterans and are associated with PTSD and poorer health; that women Gulf War veterans had a significant need for gender-specific health care, which also accounted for any difference between the health needs of Gulf War men and women; and that women veterans comprise between 1.6% and 4.4% of the homeless female population and are more likely to be homeless than nonveteran women.
Health Services Research/Quality of Care
We divided the category of ''health services research/quality of care'' (Table 4) Two other studies could not be classified in any of the other categories and are grouped as ''miscellaneous.'' 53, 131 Summary findings from the Health Services Research section include that women veterans are less likely to use VA outpatient services than men, and women veterans who do use VA outpatient services are poorer and more likely to be service connected 2 alcohol screening questionnaires The AUDIT alcohol screen had good sensitivity and specificity in women veterans; the TWEAK did not 59, 60 Medical treatment (N =4) ; and 1 study evaluated the validity of the ''PTSD Checklist'' in screening for PTSD and found that it had good test characteristics. 58 Sexual Harassment, Abuse, and Assault. Nine studies assessed psychiatric aspects of sexual harassment, abuse, and assault. [11] [12] [13] [14] [15] 17, 83, 84, 91 In a national sample of more than 3,000 women veterans using outpatient VA services, 23% reported a history of sexual assault while in the military and in this group the prevalence of depression was 3 times higher than in women without this history. 11 Other regional or local samples of women also supported the finding that sexual harassment, abuse, and assault are common and that these experiences are associated with later psychiatric symptoms and diagnoses. 12, 15, 14, 83, 84, 91 Prevalence/Characteristics of Psychiatric Conditions. Three studies assessed the prevalence and characteristics of psychiatric conditions in general. 54, 141, 142 All 3 assessed local or regional samples. One study reported that the proportion of women attending a women's clinic who screened positive for at least 1 mental health disorder was 45%, and younger women and those with service-connected status were more likely than other women to screen positive for a psychiatric disorder. 54 Another study reported an association between substance abuse and psychiatric disorders. 142 A third study found that women veterans seen in psychiatric consultation in the emergency room, compared with men veterans, were more likely to be younger, divorced, to complain of anxiety or psychotic symptoms, and to carry diagnoses of depression and borderline personality.
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Services and Use. Three studies assessed services and use. One national sample found that women used less VA services than men because of less use of services by women with mental health disorders. 111 Another regional study of veterans found that women used less services than men and that veterans with mental health diagnoses had fewer medical visits than other veterans. 105 A survey of 91 Chiefs of Psychology found that the number of female-oriented services offered routinely was related to a variety of factors, including the number of female veterans and the number of psychologists on staff.
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Miscellaneous. Another 3 articles concerned a variety of topics in psychiatry. One was an RCT of dialectical therapy in 20 women meeting criteria for borderline personality, which reported significant improvements in some, but not all, outcome measures 7 (described in greater detail previously). Another study evaluated the coping patterns of Vietnam era nurses, 90 and a third study assessed the test characteristics of the Women's Wartime Stressor Scale.
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In summary, the majority of the studies in the Psychiatric section relate in some way to PTSD. Women veterans with PTSD seem to be significantly more impaired in multiple domains than women veterans without PTSD and both war stress and sexual stress can result in PTSD in women veterans.
DISCUSSION
The principal findings of our systematic review of women veterans' health literatures are that most studies are descriptive and observational in nature and they cluster in a few areas: the stress of military life, the health and performance of military/ VA women, health services research, and psychiatric conditions. The preponderance of these studies relate in some way to the study of PTSD, and often, to the association of sexual trauma with PTSD in military and veteran women. While the derivation of patient samples varies greatly among these studies, most indicate that the prevalence of PTSD and sexual trauma is high and that their impact on women veterans is significant. We identified few papers that evaluated treatment programs or approaches for women patients suffering from PTSD related to sexual trauma; or that described prevention programs. While VA is currently supporting research in this area, it is clear that this represents a current gap in knowledge related to PTSD in military and veteran women.
Other notable gaps in the literature include very limited information on the prevalence of chronic diseases; women veterans' preferences and self-reported care needs; research on utilization patterns within VA and outside of VA; transitions from military to veteran status; and studies of the quality of care delivered to women veterans and how to improve quality.
There are a number of reasons why the women veterans' health research literature may be primarily concentrated in a few areas. The literature may be clustered in certain areas because of the inherent interests of those who have focused on women veteran research. Additionally, when considering the examples of sexual assault and PTSD that are directly related to military experiences, these become special problems for women veterans as compared with nonveterans and thus an important focus of VA researchers. The VA research agenda can, at times, be influenced by the specific interests of Congress and some of the research invariably reflects topics that were explored because of Congressionally mandated studies. Finally, because the literature suggests that women are more likely to utilize VA for mental health issues, this may also have biased the direction of investigations into women veteran health problems.
The primary limitation of this systematic review is the likelihood that there are additional articles about women veterans health that we did not identify. While ''missing articles'' is a concern for all systematic reviews, it is a greater concern for this review because we lacked sensitive search terms for computerized databases. We solicited input from many leading researchers in the field and believe that it is unlikely that we have missed a large proportion of relevant studies. Nevertheless, one goal in publishing this review is to encourage submission to us of additional articles that we have not identified, so that they may be included in our database and made available to other researchers in the field.
In summary, we identified a substantial body of literature on women veterans' health, but most of it is clustered in only a few areas of importance. In addition to maintaining momentum in the important work on PTSD, new research should be stimulated in other topic areas of recognized importance to women veterans.
Voices of Women Veterans (continued)
VA HEALTH CARE EXPERIENCES ''I did not learn of VA health care until many years after active duty. I wish I had checked into it before. It has made a difference in my health.'' ''I was unaware that healthcare was available for women veterans until 10 years ago.'' ''In the. . .VA system, I felt like I was not wanted. The VA rep kept giving me the runaround . . .a rep helped me overcome my fear of the VA system. From then, I'm cared for better than any civilian doctors I went to. '' ''I haven't attempted to get health care at the VA until 3 years ago. My prescriptions went up so much I had to turn to the vets. My experiences are very good. Everyone here is very thorough and compassionate.'' ''Initially, VA was a nightmare. I stayed away for years. No idea of women's issues. Very pleased with current experience past 2 months.'' ''I have severe PTSD. It causes isolation, withdrawal from people. I cannot have relationships, do not get along well with people. Health care through the VA was impossible for decades. The VA said they didn't take women. Years later. . .I asked again. They said my [monthly] income. . .was too much. Some male veterans at the vet center encouraged me to persist. They already knew I had PTSD. I didn't. It was delayed PTSD. It was a stressful process.''
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